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(54) IMPROVEMENTS INO^RELATING TO SOLDERING 

Electric ^EVEic TCo^S « S°rS ^^-^J? ld CO0Si8tin ? ^ 

to granted TO us, ^^Sod^S lnd^^r£^^^ pa,ti< ^ C "*2 
. « K to be performed, to be uartL=£u£ S^LST ^ZZT™ * one » *» «* 

more piticalariy » sdtdermHto ^^^l^-^ 1 " 11 ^ l*? 8 * ^ 

fl8 a soldering iro^te^fcrialbrriintt^* ^ P^par™ of ^ rfioy, ^ ^ 
to hi gh tVragLi mHWtSS7i7. "y ^" 0 ? °* phas» a**? be obtained The e pp pe r^rich 

15 A e Xd^ 0 ri^5t 7 iiSe^S ^"T^ii^^^^^ffi^ 45 
tepid e«^b> Sds^faafSS^ the worfang tip of tte soldering iron 

^n=g kmd generally used ft has been affords 



20 



30 



proposed to profficoDoe^Sd^ 1 !^. ^ a ®? ds protection for the copper-ridi phase 

example, by dect»pltmB: TT» *S^*b71 I»"porti of iron present m the aHoy is snffi- 50 

*e solier, fata the coiner fcri ClL ^^S^J^-^i 100 ""* J*" 6 * to™ 
ever, the iron is do^T^riS L^rfE oaotnanwa multiple protective layers, 

biti and is CTent^pSne^XSaSS SEX^T* ^ Jte copper-riA p££ 

rapid erosion of -the mJ^^SoSefoolS ™^S.^l^L haw f? * ■ desir- 15 
«md the hit becomes u^tof 6 ^ per ocaK * that the propomoii of iron fc not so high 

ft is an object of the mam- hn^. ^ 5? prewm adeqmte heat aanduetfan throqeh 

wsJaanee to erosion bydw**S,,T£M « mm ro copper m the alloy are, for eamm>le, 

Accordmgto^i^m^ < SS»^ m *f 80 to 50:50. 60 

(J=> jr"nu*wmg««jstan- with rtfertace to the composition of the edfoy 
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ol? which the soldering iron hit of the invention 
& aanjpuse n» means that the alloy either Con- 
sists of copper and inn only, as is preferred, 
of consists of copper and son with small 
amounts of one of more other dements* which, 
might be metaled in some cases either as im- 
purities or as deliberate additions. For ex ample , 
one or more of the dements phosphorus, 
cfaumium» nickel, silicon, may be present. 
To enscre that these additions or imparities 
have Mtde deleterious effect on dther the 
thermal conductivity of the copper-rich phase 
of the protective effect of the iron-rich phase, 
the tonal amount of such additional elements 
present should not exceed 2% by weight of 
the alloy. 

In consequence of the presence of an iron- 
rich phase throughout a soldering iron hk. in 
aarawnce with the invention, erosion of a 
surface layer of copper-rich material does not 
result in catastrophic failure of the hit, since 
rapid penencntEon of the erosive agent, such 
as tin, farther into the hit is pr e v e nt ed by the 
protective layers of mm-ricb material. The 
useful 'lives of such hits axe thus considerably 
prolonged by tire pr esence of the iron therein. 
Furthermore, when & bit becomes worn as a 
result of erosion of copper-rich surface regions, 
the up of the bit can readily be reformed 
by fihng or grinding. A farther advantage of 
the bits of the invention, as compared with 
mm-plated copper Mrs, is relatively low cost 
of production. 

A copper-iron aQoy for use in the manu- 
facture of soldering iron bits hi accordance 
with the invention can be ptuduued by a con- 
ventional metting or powder mer&lhjtgical 
process followed by working to give the multi- 
phase alloy the required fibrous srnjerure, A 
preferred method of preparing the alloy ap- 
prises isoBtatically pressing a mixture of iron 
and copper powders in .the required relative 
proportp u% suitably under a pressure of 20— 
25 tons per square inchv and sintering the 
compact so formed by heating it m hydrogen 
tat * tanperatuze in the ranis of 950°C to 
108°Cp for example at 1000% for 24 hours; 
the particle size of the metal powders is not 
cxfocaly but preferably the powders are suffi- 
ciently fine to pass through a sieve having 
100 to 200 to the linear ?nA Alter- 

natively, the alloy may be prepared by melting 
the requisite proportions of iron and copper 
together with thorough stfrriog, and casting 
the melt in a suitable mould. The sintered 
or cast product is finally subjected to a uni- 
mzectfanal loHng, swaging or drawing treat* 
ffient t» effect elongation of the particles or 
regions of copper-rich and iiun-ncfa phases; 
in order to aciam the desired fibrous structure, 
the alloy body is suitably reduced, by such 
working^ to a cxoss-fiecrional area which is less 
than 50% of its initial ottts-seenbn. 

The alloy could alternatively be produced 
with the required fibrous structure by an 



eaangton process, the alloy being prepared 
by mehmg copper and iron together, or by 
sintering, and the solidified matt or sintered 
body being enruded dther hot or ccAd, with 
or without further working. 

Since the solubilities of iron and copper in 
each other vary with temrxrarme, as is known, 
the compositions of the iron-rich and copper* 
rich phaaes respectively vary aaxsdmg to the 
temperature employed for the preparation of 
the alloy. For example, in an alloy prepared 
by sintering at 1000°C the copper-rich phase 
conta ins 2S% of iron and the iron-rich prase 
contains up to 8% of copper, by weight 

Soldering iron bits of the required size and 
shape are formed from a body of an alloy* 
produced by any trf the methods rtfeiied to 
above, by <*mygnTinnfl| machiriing or forming 
techniques* 

A specific method which we have employed 
for the manufacture of soldering iron bits 
in accordance with the invention will now be 
described by way of namriir, with reference 
to the drawing accompanying the Provisional 
Specification* 

In the method of the example, a 50:50 
enpper^non alloy was prepared by mixing 
equal weights of copper powder and iron 
•powder, compaqing the powder rrnxtnre under 
hydrostatic pressure of 25 tons per square 
inch to form rods 3 cm in diameter, and sinter- 
ing the rods by heating in hydrogen at 1000°C 
for 24 hones. The sintered alloy rods thus 
produced were composed of a mixture of 
particles of an iron-rich phase and of a copper- 
richphase, 

The sintered rods were dim cold-rolled 
down to bars 1 cm square* the cross-sectional 
area thus being reduced to 14.2% of that of 
the mttal rods, and soldering iron bits were 
formed from the bars by machmmg. 

The drawing is a reproduction of a photo- 
micrograph, ac a magnification of 100, of a 
section through part of the tfp of a bit manu- 
factured by the method of the example, taken 
after the bit had been in service for two? 
mouths under conditions such that die bit 
attained a temperature of 400°C in operation. 
During this use, the thermal con ductivity of 
the bit was found to be not d gpiifi« » iiiy 
inferior to that of an iron-plated copper bit. 

In the drawing, the whin? areas 1 shown in 
the body of the bit are a copper-rich alloy 
phas e, and the light grey areas 2, interlocked 
with the white areas, are an iron-rich phase* 
The dark grey areas 3 consist of solder adher- 
ing to the surface of the hit, with some 
penetration into the copper-rich ph a se; 4 is 
an interaction zone in which copper-tin inter* 
metallic compounds have been formed* 125 

No serious erosion of the tip of the bit had 
occurred under the conditions of use r e fcucd 
to above, although k is apparent from the 
photomicrograph that some attack on the 
copper by tm had taken place, resulting in 130 
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the fwmatxoti of mtermotallic compound the 
nan-rich phase, however, bong suffidendy 
awitmwRis to fnMbk this procS » & lJ 
eaten*, and thus to prevent deep penetmim 
5 of an nan the hit. * 

^iS^fJ^fe^** obtained with a 
sowsrfiig iron bit formed from an alloy COB- 
'S * 30% iron and 70% coppLfbV 

WHAT WE CIAIM IS:— 

1. A jrfdtering inn hk which is composed 

IS bL^feS 1 ^^ 14 ^*' as teeS: 
J™ 6 **^"^ rapper and troa, canmininK 
? ^ * weight* inVSf 

pmsea at feast one of which » copper-rich 

SSS f* k *■ **» 0* Ungated 

panicles or regions and art ta rt o d E dirith 

r,^;^ to **« • ***** 

25 t ^JT^?™ 8 J*? bit according id Oaim 
m fi a 52^>* c nmge of 20™ £ 50?5a 

30 S^L?? 6 °* pn^dndng * saij matt- 
n*?^«Bical FocesBb wortlngte altoTbodv 
and^ itammg d* bit from *e wottedSloy 

^ ., A tnetfaod according m Chan ? wh**™ 
of copper and uon powd«^5 e 



"Jatwe Pioportfais under isostatie pleasure of 
20 to 25 tons » squire inch, and sintcting 
the compact so named by heating it in hydro- 40 

Kc aiptnto " "* SfB * B rf 950 ° C 

5. Th e method according to Claim 4, 
whaem the c^p« and iron powdens employed 
are suffioatly fcdy divided to pasTEgh 45 
a sieve having 100 to 200 meshes to me linear 

Iflfrl 

< ^ aoomfing to Oaim 3, 4 or 

L^^f* homing a fifartm stmexure 
tso the alloy, aa alky body formed by casting 50 
a copper-iitm mdt or sintering a compacted 
oopneiMroD powder mfamre is subjected to 
imcOwxtami rtriling, swaging or dmwing, to 
reduce the alloy body to a cross-sectional aita 
winch is tess tfaaa 50% of its mitial axx*- 55 

7. A method according in Qatm 3, wherein 
gg «"oy fa prepared by melting copper and 
^together mtte xtquwd refedvc propor- 
tion* or Igj sintering, and (hen extzudhv 60 
impart a fibrous structure thereto. 
. fi - A. method of mumtacojrmg sAfcriaE 
iron hits comproed of a coppe^mm aDoy; 
«trkd cot sabs^ti^ M l«tnibefS 

5_w^ of eranpb} witfa tderw* 65 
to^towhig accawpmyiig the Pmvidonal 

9jA s^deriw iron bit mamrfactiffed by the 
method according to Oaim 8, 

iJ. 0 ^ ^ fitted fl soldering 70 

m» bit according to CWm 1, 2 oc 9. 

For the Applicants, 

& s : hoQland, 

Qautexed Patent Agent. 



P^^br^^So^^sS^^ 0 ^ ^Laan&anm te, 1972. 
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